received potassium, (3) a control group of patients without heart disease and whose hearts appeared normal at autopsy.
In the series of patients who died of heart disease there were fourteen individuals with clinical and pathological evidence of failure of both ventricles, i.e., both systemic and pulmonary congestion. All of these subjects had had some pitting edema in the past, and in many edema had been massive. Seven of these subjects had been treated in the usual way and had not received potassium salts. The other seven subjects had had the usual treatment and had also taken potassium dibasic phosphate by mouth for varying periods of time. (This salt of potassium was chosen because Laszlo (1928) found decreased phosphate content of the skeletal and cardiac muscle in patients with cardiac disease.) Five of them received this salt in doses of six grams daily. One patient was given twice as much. The seventh individual took potassium iodide for six months and potassium dibasic phosphate for two weeks. The length of time during which potassium salts were administered to each subject is given in the tables.
Complete data concerning the clinical state of these patients who were given potassium phosphate will be presented in a later paper.
RESULTS
The values for total solids and for potassium obtained in this study are presented in tables 1 to 5, each figure 1 . In the tables, the potassium values are given for both "dry" and "wet" muscle, but figure 1 presents only the values for "dry" muscle since a similar chart based on "wet" muscle gives entirely comparable results. In the discussion of potassium contents of the various tissues the percentage for "dry" muscle is used throughout. Most of the subjects with cardiac disease had lower solids, although three of them had values within, and one had a value above the control range. The average values for solids were higher in the subjects who did than in those who did not receive potassium phosphate but were below the controls in both groups. Two of the subjects (J. R. and M. H.) had had marked edema previously but at the time of death had no "pitting." The water content of their muscles was definitely high, low total solids indicating that moderate edema of the muscles may be present without demonstrable signs. The reverse situation, i.e., a high percentage of total solids in the muscle with "pitting" of the subcutaneous tissues, did not occur in this series. It seems that the presence of "pitting" may usually be interpreted as meaning that the regional muscles as well as the subcutaneous tissues are edematous, but the absence of pitting does not mean that the muscles of the legs are not edematous. When diuresis occurs and all evidence of edema disappears the muscles may (as in J. R. and M. H.) still be rich in water, or (as in F. H. and B. P. both of whom had been edematous in the past) their water content may diminish to normal.
Potassium. Inspectionof figure 1 shows definitely that the potassium content of the skeletal muscle of patients with cardiac failure tends to run much lower than in the control. As is to be expected, the range is greater, and in the present series two of the seven cases fall within the control range. Administration of K2HPO4, with one exception, restored the potassium content of skeletal muscle to the level of the controls. That this is a restoration of potassium seems most probable since the clinical history, treatment other than K2HPO4 administration, and the autopsy findings were similar in the two groups.
Cardiac Muscle
Total solids. The ventricles of the control subjects contained, as an average, about ten per cent more total solids than did those of the patients with cardiac disease. The content of solids in the patients with heart disease who received potassium was approximately the same as in those who did not.
Potassium. It is evident from Figure 1 that the potassium content of both right and left ventricle is markedly lower in the group of cardiac patients than in the controls. Administration of K2HPO4 did not restore the potassium content of the right ventricle, and apparently restored the potassium content of the left ventricle only slightly. This difference between the response of right and left ventricle to K2HPO4 treatment is probably too small to be considered significant.
Liver and kidney Liver. In the majority of instances the potassium content of the liver of the subjects with cardiac disease was less than that of the control subjects. The livers of the patients who received potassium salts had, on the average, about fifteen per cent more potassium in the dry tissue than was found in the cardiac patients who did not receive potassium salts (tables 4 and 6).
Kidney. The findings in the kidneys were extremely variable.
The average content of solids was about twelve per cent greater in the control subjects than in those with cardiac disease. The latter subjects usually had considerably less potassium in the wet and dry tissue than did the controls. The kidneys of those subjects who were given potassium salts contained about ten per cent more potassium than did the kidneys of the cardiac patients who were not given potassium ( fig. 1 ).
SUMMARY
The total solid and potassium content of skeletal muscle, of cardiac muscle from both ventricles, and of liver and kidney have been determined in (a) subjects dying without cardiac disease; (b) individuals dying of congestive cardiac failure, who did not receive potassium salts, and (c) patients dying of congestive cardiac failure, who were given potassium dibasic phosphate during life. All the subjects with cardiac disease had had edema, although some of them had none at the time of death.
The organs of the "control" cases contained, as an average, more
